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Polyethylene Composition for Chemo-Galvanic Coatings 

The invention relates to a polyethylene composition which is particularly suited for the application 
of galvanic coatings. 

Pre-requisite for chemical metal deposition on polyethylene compositions is the possibility of 
chemically or mechanically roughening the surface of the molding body. Up to now, metallization 
is known of unmodified ethylene polymers. The necessary pre-treatment of the surface of the 
molding bodies takes place by means of electron radiation or other chemical methods, such as 
for example halogenation, Chlorine treatment under UV light, ionic etching with high-frequency 
activated oxygen. 

For metallization of cables, chromium sulfuric acid is employed for roughening, combined with 
electronic bombardment. 

The metallization of unmodified polyethylene using sulfuric acid and oxidizing substances is 
described in DL-PS 83 836. 

Roughening the surface by means of gases, for example chlorine or other halogens can only be 
managed with high equipment expenditure because of the corrosive effect of these substances. 
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When radio-chemical means are employed, radiation shadows lead to uneven metal coating, which 
does ensure required adhesive solidity between metal film and plastic material, but which does not 
satisfy the specifications with respect to the required degree of coverage. 

When using unmodified polyethylene, adequate adhesive strength can only be attained by extreme 

etching conditions (long etching time, high etching temperature, highly oxidizing etching 
substances). 

It is the purpose of the invention to simplify the pre-treatment, to improve the coverage and to 
warrant excellent adhesive strength between plastic material and metal film. 

The invention is based on the object of developing a polyethylene composition by means of 
suitable additions, which, on the one side possesses the pre-requisite for sufficient adhesive 
strength of chemically produced metal coatings, and, on the other side affords, for purposes of 
metallization, a suitable surface modification under significantly milder etching conditions. 

According to the invention, the object is solved in that a polyethylene composition is utilized 
which consists of a mixture of 15 to 95, preferably 60 to 90 percent by weight of a high-density 

(0.940 to 0.970 g/cm 3 ) homo- or with propene, butene-(l) or with hexene-(l) co-polymerized 
ethylene - produced on low pressure basis - and 5 to 85 percent by weight, preferably 10 to 40 
percent by weight of a low-density (0.910 to 0.935 g/cm 3 ) ethylene polymer. 
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The polyethylene composition may beneficially receive an addition of one or several filler 
substances in a volume of 0.5 to 50 percent by weight, preferably 2.5 to 30 percent by weight, in 
proportion to the entire polyethylene composition. 

Appropriate filler materials are barium-sulfate, calcium carbonate, soapstone, titanium dioxide, 

oxide of zinc, calcium sulfate, glass fibers, asbestos fibers, lithopone as well as calcium-, 
magnesium- and aluminum silicates. 

The filler substance contributes the added benefits of increasing the hardness of the molding 
composites and of decreasing shrinkage and distortion. 

The polyethylene composition may contain small percentages of one or several additives, such as 
stabilizers, pigments, antistatica, lubricants, etc. 

Mixing of components can be done in powder form, powder-granulate form as well as in 
granulate form. 

The inventive polyethylene composition has the benefit of surface modification facilitated by 
relatively mild etching conditions and, based thereon, excellent adhesive strength and coverage 
with metal films of molding bodies made therefrom. 

In the following, the invention will be explained by means of several exemplary embodiments. 
Example 1 



Polyethylene having a density of 0.952 g/cnr is mixed, in granulate form, with 15% of a 
polyethylene having a density of 0.923 g/cm 3 , and homogenized via subsequent granulation 

by means of customary aggregates. 

Plates which are produced from the granulate by injection molding or extrusion are etched in a 
solution consisting of 

17grCr0 3 
60grH 2 SO 4 
H 2 Odist. ad 100 ©1 

at90°Cfor 15 minutes. 

After brief intermediary rinsing in distilled water, the plates are sensitized in a solution consisting 
of 20 gr SnCl 2 H 2 0 

70mlHCl cone. 

920 ml H 2 0 dist. 

for 2 minutes at 1 8°C. After another intermediary rinse in distilled water, the surface is seeded 
with silver in a solution consisting of 

1 gr AgN0 3 

15mlNH 4 25% 

950 ml H 2 0 
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The plates which were activated in this manner can be metallized in commercial chemical 

copper-plating solutions and subsequently be subjected to further galvanic treatment. 

A copper film having a coating thickness of 50 ^m, galvanically reinforced, has an adhesive 
strength of 2.6 to 3.5 kp/25 mm. 

Example 2 

A mixture of 80% polyethylene (density 0.965 g/cm 3 ) and 20% polyethylene 

(density 0.920 g/cm 3 ), stabilized with 0.05 distearyl-thiodipropionate and 0.05% 
2.6-ditertiarybutyl-p-cresol is galvanized as in Example 1. 

The metal-plastic bond of a 50^ thick copper film on test plates of said material presents an 
adhesive strength of 3. 1 to 3.5 kp/25 mm. 

Example 3 

Polyethylene (density 0.959 g/cm 3 ) is mixed with 25% polyethylene (density 0.916 g/cm 3 ) 

and 15% BaS0 4 in powder-form - then homogenized by granulation and subjected to further 
treatment as described in Example 1 . The galvano-plast compounds produced according to this 
technology have an adhesive strength in excess of 3.2 kp/25 mm. 
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Eaten! Claims 

1 . Polyethylene composition for chemo-galvanic coatings, characterized in that the 

polyethylene composition consists of 15 to 95% by weight, preferably 60 to 90% by 

weight of a homo- or of an ethylene copolymerized with propylene, butene-(l) or 
hexene-(l), having a density of 0.940 to 0.970 g/cm 3 , and 5 to 85 % by weight, 

preferably 10 to 40% by weight, of an ethylene-polymer having a density of 0.910 to 

0.935 g/cm 3 , as well as possibly of 0.5 to 50% by weight, in proportion to the total 

polyethylene composition, preferably 2.5 to 30% by weight of filler substances. 

2. Polyethylene composition according to Claim 1, characterized in that 

as filler substances are employed barium-sulfate, calcium carbonate, soapstone, titanium 
dioxide, oxide of zinc, calcium sulfate, glass fibers, asbestos fibers, lithopone as well as 
calcium-, magnesium- and aluminum silicates, either alone or as a mixture. 
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Polyafchylenmaaae fUr chemogalvaniache tiberzUge 

Die Erfindung betrifft etne Polorathylenmasae, die fUr 
das Aufbringen galvaniacher tfberztlge beaonders geeignet 
ist; 

Voraussetzung fUr eine cheniache lietallabschaidung an 
•Poljathylenmasaen iat die JJoglichLeit f die Oberflache 
des Formkdrpera chemisch bzw. nechaniach aufzurauhen. 
Biaher iat die Ketalliaierung von unmodif izierten 
Athylenpolymeren bekannt. Die ndtige Vorbehandlung der 
Oberflache der Formkorper geschieht mictels Klektronen- 
beatrahlung bzw. anderer cbemischer Verfahren f wie z. 3. 
Halogeniaierung, Chlorbehandlung unter UV-Licht, Ionen- 
afczung mit hochfrequenzaktiviertem Saueratoff . 

Zur Uetalliaierung von Kabeln wird in Kombinncion ais 
SlektronenbeachuB Chromachwef elsaure zur Aufrauhung ver- 
wendet. 

Die tfefcallisierung von unmodif iziertem Polyathylen unser 
Verwendung von Schwef elsaure und oxidierenden Suostanzen 
wird i& DL-P3 83 336 beschrieben. 

Da8 Aufrauhen der Oberflache nittel9 Gasen, z. 6. Chlor 
oder anderer Halosene, Icann auf Grund der V-orrodierenc'en 
ffiricung dieser Substanzen nur ciis einem hohen apparativen 
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Aufwand beberraobt warden* 

Bala Binaatz etrahlenobeaiaober Mitt el fahren Strablunga- 
eobatten zu elner angleiohnafligen Metallbeaobiobtung, die 
zwar die arfordarllohe Haftfeatigkeit z*iaoben Metellfilm 
and Plaatwerkatoff gewabrleiafcet, bezttgliob benotigtea 
Bedeckungagrad. den Anforderuogen aber nlobt gentlgt. 

B*i Yerwendung von anaodlfialartam Poljatfaylen kann nur 
duroh extreme Beisbedingungen (lange Beizzeit, hobe Beiz~ 
temperatUTi stark oxidiarende Beizmittel) elne gentlgende 
Haftfeatigkeit arreiobt verden* 

Xa iat Zweok der Brfindung, die Yorbebandluag zu vetein- 
faoben, die Bedeokung zu verbeaaern aowie eine gute Haft- 
featigkeit zwiaoben Flaat and Hetallf ilm zu garanciaren* 

Der Brfindung liegt die lufgabe zugrunde, eine Poly&thylen- 
naaae nit tela goeigneter Zua&tze zu entwiotceln, did einer- 
aeita die Yoraoaaetaung for auareiobende Haf bfeatigkeiten 
yon obeaiaob erzeogtea Hetallecbiobten besitzt , anderer- 
aeita eine fllr Uetallialernreoke geeignete Oberflaobenver- 
ftnderung nit weaentlich nllderen Beizbedingungen er- 
mSglicbt* 

Die lufgabe wird erflndungagea&fi dadurob gelost , daS man 
eine Poly&tbylenmasae verwendet, die aus einem Genisob 
von 15 bia 95 vorzugsweiae 60 bis 90 Genicbtaprozent eine8 
auf Hiederdruokbaaia bergeatellten boobdiobten (0,940 bia 
O f 970 g/oaP) bono- oder mitt Propen, Buten-(1) oder Hexen- 
(1) oopolymeriaiertea Ithjlena und 5 bia 85 Genicbtapro- 
zent f vorzugaweiae 10 bia 40 GewicbtBprozent, eines 
niederdichten (O f 910 bia 0,935 r/cxb?) Ithylenpolyneren, . 
beatebt* 

Der Polyathylenmasse konnen vorteilhaft ein oder mebrere 
FUllatoffe in einer Mange von 0,5 bia 50 Gewicbtsprozent , 
vorzug8wei8e von 2,5^ia 30 Gewiobtsprozent, bezogen auf 
die geaante Polyathylenmasse zugesetzt warden. 
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Als Jttllstoffe aignen 3ich 8ohwerspat f Calciumcarbonot;, 
Talkum, Titandioxid. ZlnkoxLd 9 Caloiuaeulfat 9 Glaefosera, 
Asbeetfaeern, Llthopona sowie Calcium-, ka^nesium- und 
Aluainiumsilikase. 

Der FUllsbofT bringt die zusfitzlichen Vorteile, die 
E£rte der Jonnmasaen zu erhBhen sowie Schwindung und Ver- 
sus z u vemindern. 

* 

Die Polyfithylenaasae Icaon geringe Anteile eines oder 
aehrerer Additive, wie Stabilisatoren, Pigmente, Ancista- 
tika, Gleltalstel usw. enthalten. 

Das Verainohen der Koaponenteu kann aowohl in Pulver-, 
in Pulver/Granulat als auoh in Granule tfora erfolgen. 

Die erfindungsgeaaBe Polyathyleof oraaasae besiczt den 
Vorteil einer durch relativ milde Beizbedingungen aog- 
lichen Oberflachenveranderung und darauf beruhend, einer 
guten Haf fcfeafcigkeit sowie Bedeokung daraus hergeatellter 
Pornkorper ait Uetallfilaen. 

Die Erfindu-._ soli naohatehend durch einicje Ausfiihrungs- 
'^eispiele naher erlautert werden. 

Belsplel 1 . 

Polorathylea der Dichte 0,952 g/ca 3 wird nit 15 % einea 
Polyathylens der Dichte von 0,923 g/ca 3 in Granulatforn 
veraiachfc und duroh nachfolgendes Granulieren nice els 
ttblicher Aggregate hoaogecisiere, 

Aus dea Granules durch SpritzgieBen bzw. Verpressen ge- 
fertigte Platten werden in einer Lbaung, bestehend tus 

17 S Cr0 3 
60 g H 2 SO^ 
HgO desc. ad 100 ul 
bei 90 °C 15 ain. gebeizt. 

Naoh kurzer Zwischensptllung in desc. .Yasser werden die 
Placten in einer Loaucg bescehend aus 

- a _ 
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20 g 8nCl 2 . 
70 al HC1 oono 
920 ml SgO deat. 
2 min. bei 18 °C aenaibiliaiert. Haoh einer erneuten 
Zwiscb-enspQlung in deat. *aeaer wird die Oberflache in 
einer LSaung bestehend a as 
1 g AgSO^j 
15 ml HH^ OH 25%tg 
950 ml HgO 
nit Silber belceimt. 

Die duf diese fleiae aJrtivierten Flatten laaaen aicb. in 
bandeladblionen oaemiacnen Verkapferungaloauneen metalli- 
aieren und anaohlie3end galvaniaoh weiterbehnndeln. 
Bin nuf 50 /urn Scaicatdicke galveniach 7ereeaxlccer Kupfer- 
film weiat eine Eaftfeatigkei* von 2,6 bia 3,5 kp/25 mm a 

Beiaolel 2 

Sin mic 0,05 % Diatearyittnlodipropioaat und 0,05 * 2,6- 
Ditereiarbutyl-p-JCreaol atabiliaiertea Gemisch aua 60 % 
Polyatbylen der Dicate 0,965 g/cm 3 aowie 20 % PolyiUbyleo 
der Dicate 0,920 g/ca 3 wird wie im beiapiel 1 golvoni- 
ei— * . 

per iietall-Plaatverbund einea 50 /urn dicJcen Kupferfilma 
ouf Probeplatten dieaea Materiala weiat eine Haf U'eatig- 
keit von 3,1 bia 3,5 kp/25 nm auf. 

Beisnlel 3 

Polyatbylen der Dicb.ce 0,959 s/cm 3 wird mit 25 % Poly- 
atbylen der Dichte 0,916 g/cm 3 und 15 S> pulverf ormiaem 
BaS0 4 vermiacht, duroh Granulieren homocjeniaiert und 
wie im Beiapiel 1 beacbrieben welterbehandelt. Noch 
dieaer Teonnolorfie hergeatellte Galvano-Plaatverbunde 
besitzen Haf tfestlekeiten von Uber 3,2 kp/25 mm. 
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Patentanaprtlobe 

1. Poly&tbylenmaaae fdr cbeaogelvaniacbe Obeizdge, da- 
# durcb gekeonzeicbnet, da3 die Poly&tbylenmaaae aua 
15 bio 95 Gew.-%, vorzugaweiae 60 bis 90 Gew.-* einea 
ba-o- Oder eines mit Propylen, Buten-(1) oder Hexen-(1) 
oopolymeriaiertea itbylena mic einer Dicbte von 0,9^0 
bia 0,970 g/om 3 und 5 bia 85 Gei».-%, vorzugaweiae 
10 bia AO Gew.-*, einea Itbylenpolymeren mit einer 
Dicbte von 0,910 bia 0,935 g/om 3 aowie gegebenenfalls 
0,5 bia 50 Gew.-# be*ogen auf die Geaaatpolyatbylen- 
maaae, vorzugaweiae 2,5 bia 30 Gew.-%, Kills toff en 
beatebt. 

?. Polyathylenmaaae nacb Anaprucb 1, dadurcb gelconnzeicb- 
nett, dafl ela Klllatoff Sobwerapat, Caloiumcarbonnt, 
Talkua, Sitandloxid, Zinkoxid, Caloiumaulfat, Glaa- 
faaera, Aabeatfaaern, Litbopone aowie Calcium-, 
Kagneaiua- und Aluminiumsililcate allein oder im 
Geniscb eingesetzt werden. 



